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【摘 要】目的 观察镁补充对 2 型糖尿病大鼠胰岛素受体亲和力的影响。 方法 将用高脂饮食联合链脲佐菌素(STZ)
方法诱发的 2 型糖尿病大鼠随机分为 4 个组，糖尿病对照组喂饲高脂饲料，高、中、低剂量组在高脂饲料中分别加入




合容量（R2）分别为（1.10±0.14）×106 L/ mol,（8.49±0.43）×1013/mg 蛋白，均较糖尿病对照组显著性升高（P＜0.05）。
补镁第 3 w 开始高剂量组空腹血糖较糖尿病对照组显著性降低，高剂量组的胰岛素敏感指数较糖尿病对照组显著性升
高，而胰岛素抵抗指数则显著性降低。 结论 镁补充可以提高 2 型糖尿病大鼠胰岛素受体亲和力，降低胰岛素抵抗。[营
养学报，2012，34（4）：336－339] 
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【Abstract】 Objective To observe the influence of magnesium supplementation on the infinity of insulin receptor in rats 
with type 2 diabetes mellitus.  Method  The rats with type 2 diabetes mellitus were induced with high fat diet and 
intraperitoneal injection with small dose of STZ. They were randomly divided into 4 groups, i.e. high, medium, low 
magnesium (2000, 1000, 200 mg/kg Mg2+) supplementation groups and diabetes mellitus control group. FPG was measured  
weekly. All rats were killed after 4 w, and liver cells were tested with radiation receptor analysis of their combination 
constants and combined capacity. The serum insulin (Ins) level was determined with radioimmunoassay. FPG, glycosylated 
hemoglobin (HbA1c) and plasma malondialdehyde (MDA) were also measured, and insulin resistance index (IRI) and insulin 
sensitivity index (ISI) were calculated. Results： High affinity insulin receptor combination constant (K1), low affinity 
insulin receptor combination constant (K2) and combination capacity (R2) of high dosage group were （4.76±0.08）×10
8 L/ 
mol，（1.10±0.14）×106 L/ mol，（8.49±0.43）×1013 /mg protein respectively, significantly increased than those in diabetes 
mellitus control group (P<0.05). FPG was decreased since the 3th week during magnesium supplementation. The insulin 
sensitivity index (ISI) of high dosage group was significantly increased than that of model control group, but insulin 
resistance index (IRI) was decreased. Conclusion  Magnesium supplementation could improve insulin receptor affinity and 
reduce insulin resistance in type 2 diabetic rats. [ACTA NUTRIMENTA SINICA, 2012,34(4)：336－339] 
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1  材 料 与 方 法 
1.1 材料与试剂 
1.1.1 动物与饲料：清洁级健康雄性 Wistar 大鼠
60 只，体重 190～210g(山东鲁抗医药实验动物中
心)。于本实验室适应性喂养 1w 用于实验。高脂













用高脂饲料喂 4w 后的 D1、D4、D7，禁食 12h，腹









注射 30 mg/kg bw 10%水合氯醛水溶液麻醉，取
腹主动脉血和肝脏组织备检。 
1.3 检测指标 
1.3.1 空腹血糖：取尾尖血 1 滴，用葡萄糖氧化
酶法测定。 
1.3.2 空腹血清胰岛素：取空腹血清 200 l，用
放射免疫法测定胰岛素。 
1.3.3 糖化血红蛋白：取全血 2 ml,参照试剂盒
方法测定，糖化血红蛋白结果以每 10 g 血红蛋白
的吸光度值表示。 



















31.104、93.312 g 充分混匀。各管均加 125I- 胰
岛素 100 l，摇匀，再加肝细胞膜悬液 100 l，
混匀 4℃静置 24h，加分离剂 200 l，室温放置








方差分析和 q 检验。 
 
2  结 果 
2.1 空腹血糖和血清胰岛素水平(表 1) 
实验组第3、4 w高剂量组FPG分别为17.70± 
0.49、17.45±0.63 mmol/L，均较糖尿病对照组








Table 1  The level of FPG and Ins in each group ( x ± s , n=10) 
FPG（mmol/L） 
Group 
The 1 thw The 2 th w The 3 th w The 4 th w 
Ins（μIU/ml） 
Normal control  5.14±0.58 5.19±0.49 5.10±0.31 5.41±0.43 14.67±1.07 
High Mg dosage  19.04±1.31 18.22±0.71 17.70±0.49b 17.45±0.63b 18.95±0.60 b 
Medium Mg dosage  19.07±1.31 18.59±1.16 18.26±0.84 18.00±0.56 19.34±0.54 
Low Mg dosage  18.81±1.28 18.68±1.00 18.39±0.78 18.07±0.80 19.39±0.60 
Diabetes control  18.71±1.26 a 18.77±0.91a 18.75±0.89 a 18.55±0.96 a 19.95±0.44a 
a：P＜0.05 vs normal control group；b：P＜0.05 vs diabetes control group, the same in the following tables 
 
2.2 糖化血红蛋白和血清丙二醛含量（表 2） 
     
Table 2 The HbA1c，MDA of each group ( x ± s ,n=10) 
Group HbA1c MDA（nmol/ml）
Normal control  20.96±4.32 4.07±0.20 
High Mg dosage 26.91±3.70b 5.61±0.37b     
Medium Mg dosage  29.46±8.11    5.98±0.48 
Low Mg dosage  32.05±7.00 6.03±0.58 







2.3 胰岛素抵抗指数、敏感指数（表 3） 
Table 3 The IRI, ISI of each group ( x ± s , n=10) 
Group IRI ISI 
Normal control  3.51±0.17 -4.37±0.05 
High Mg dosage 14.60±0.53b -5.79±0.04b 
Medium Mg dosage 15.57±0.60 -5.87±0.04 
Low Mg dosage  15.56±0.73 -5.89±0.07 







2.4 肝细胞胰岛素受体结合常数与结合容量  
(表 4)   
  
Table 4  The combination constants and combined capacity of each group ( x ± s ,n=10) 
Group K1（×10
8 L/ mol） K2（×10
6 L/ mol） R1（×10
10 /mg pro） R2（×10
13 /mg pro） 
Normal control  5.31±0.12 1.38±0.12 6.67±0.59 10.00±0.46 
High Mg dosage 4.76±0.08 b 1.10±0.14 b 4.38±0.17 8.49±0.43 b 
Medium Mg dosage  4.67±1.15 0.97±0.06 4.04±0.39 7.82±0.37 
Low Mg dosage  4.67±0.14 0.98±0.23 3.86±0.50 7.72±0.50 




















参数。有报道，2 型糖尿病病人可出现 K1、K2 降
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